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HYDRONEPHROSIS-COMPLICATION OF OBSTRUCTIVE UROPATHIES (Abstract): Hydro-
nephrosis is known to be the most common complication of obstructive urophaties in renal patients.
Meanwhile, the annual incidence for pyonephrosis in patients with obstructive urophaties of 10-
15%, hydronephrosis being the main cause,followed by bacteriuria and urinary tract infection. The 
most commonly recorded cause of hydronephrosis in patients with obstructive urophaties is steno-
sis of the pieloureteral junction, but atresia of the pieloureteral junction ,arteriovenous malforma-
tions and high implantation of the ureter are also described. Abbreviations: GFR- glomerular 
filtration rate, ANP- atrial natriuretic peptide, BUO- bilateral ureteral obstruction, UUO- unilat-
eral ureteral obstruction, PGE2- prostaglandin E2, NO- nitrous oxide, AGE- angiotensin-convert-
ing enzyme. Keywords: HYDRONEPHROSIS, UNILATERAL URETERAL OBSTRUCTION, 
BILATERAL URETERAL OBSTRUCTION, URETER, URETHRA

INTrOduCTION
Hydronephrosis occurs when a kidney has 

an excess of fluid due to a backup of urine,often 
caused by an obstruction in the upper part of 
the urinary tract.

Obstruction of the urinary tract can occur 
anywhere between the collecting duct and the 
urethral meatus. Microcrystals in the collecting 
duct, urinary calculi, tumors, and luminal stric-
tures may block the normal flow of urine. Re-
gardless of the cause, the ultimate effect is the 
same: an increase in the hydrostatic pressure 
of the collecting system, which is transmited 
into Bowman space. This reduces the glomeru-
lar filtration rate (GFR) and initiates a cascade 
of events that, if not reversed, will result in 
kidney scarring and loss of overall kidney func-
tion. The extend of kidney injury and the dam-

age to the physical structures of the collecting 
system vary depending on the duration and com-
pleteness of the obstruction.

For the United States the prevalence of hy-
dronephrosis has doubled, if we compare the 
period 1974-1985 when the prevalence was 
4,63%, with the period 1999-2014, when this 
value reached 9,5%. Similar trends exist in 
Spain, Italy, Japan and Germany.

Maximum prevalence worldwide is reported 
in North-East Thailand (25,8%).

The prevalence of hydronephrosis increases 
with the age of the analyzed population, the 
maximum value being described between 40 
and 49 years.

The ratio of men to women. Is currently 
1:3, and the incidence of hydronephrosis by 
race describes a higher frequency among the 
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Caucasian population compared to the African-
American population, and a lower risk to the 
Asian population.

unilateral ureteral obstruction (uuO)
Unilateral and bilateral ureteral obstructions 

, historically, are discussed separately because 
of distinct changes in kidney physiology. In the 
first hours after obstruction, differences be-
tween the two tipes of obstruction occur in 
glomerular blood flow and ureteral pressure 
profiles. In unilateral ureteral obstruction, a 
triphasic event of vascular blood flow and ure-
teral pressure is seen. In unilateral ureteral 
obstruction (UUO) there is an initial elevation 
in the luminal hydrostatic pressure. GFR is 
maintained by a simultaneous increase in the 
glomerular capillary pressure induced by affer-
ent arteriolar dilation.

Prostaglandin E2 (PGE2) and nitrous oxide 
(NO) are considered the initial mediators. Stud-
ies using inhibitors of PGE2 and NO are less 
well understood but may be due to the de-
screased presentation of Na+ and Cl-  to the 
macula densa.

These increases in GFR and luminal pres-
sure define the first phase.

The second phase of UUO begins with the 
decrease of glomerular blood flow. Between 12 
and 24 hours after the initial obstruction, af-
ferent arteriolar vasodilation transitions to va-
soconstriction. Activation of the renin-angio-
tensin system occurs during the first phase and 
becomes the dominant process affecting GFR 
,whereupon efferent and partial afferent arteri-
ole vasoconstriction overwhelms PGE2

- and NO- 
mediated vasodilatation. Experimental data show 
that the administration of angiotensin-converting 
enzyme (ACE) inhibitors blunts the endothelin 
reduce glomerular blood flow during UUO. 
This hydrostatic pressure from the obstructed 
lumen, even with the reduction of GFR.

The last phase of UUO, the third, is marked 
by decreased luminal hydrostatic pressure and 
renal blood flow. Glomerular capillary blood 
flow and luminal pressure remain blow baseline 
until the obstruction is relieved.It is during this 
last phase that the majority of permanent dam-
age is on the overall duration and severity of 
the initial obstruction.A partial obstruction may 
be present for 14 days or more with complete 
return of function. A total obstruction will leave 
permanent fibrosis within a week.

bilateral ureteral obstruction (buO)
The primary difference between UUO and 

BUO is persistent vasoconstriction of the effer-
ent artery, which maintains GFR in BUO. Lu-
minal pressure remains elevated for longer than 
24hours in BUO, whereas it begins to decrease 
by 6 hours with UUO. To account for the per-
sistent afferent arteriolar dilation and efferent 
arteriolar vasoconstriction, it is likely that ad-
ditional vasoactive substances accumulate or 
are produced in BUO but not in UUO. One 
substance , atrial natriuretic peptide ( ANP ), 
is produced in the setting of volume overload 
and increases diuresis. Vasodilators PGE2 and 
NO are likely present because blockade of their 
production magnifies the already blunted in-
crease in GFR seen in BUO. This suggests that 
although ANP produces afferent arteriolar dila-
tion, PGE2 and NO enhance this process.

Tubular dysfunction
Loss of tubular function during obstruction 

occurs primarily from a decrease in GFR rath-
er than direct hydrostatic pressure injury to the 
tubular cells. Potassium and sodium homeosta-
sis, water handling, and acidification are al-
tered. The decline in GFR initiates a series. Of 
compensatory yet maladaptative events that are 
mediatesed by vasoactive substances,cytokines, 
and ischemia. These maladaptative events alter 
the amount of filtrate, the composition of the 
filtrate, tubular transport proteins, and tubular 
blood flow.

Material and methods
50 patients (10 men, 35 women) newly di-

agnosed with hydronephrosis consequence of 
the obstructive urophaty in the study and they 
underwent  unilateral or bilateral ureteral ob-
struction and tubular dysfunction.

The frequency is lower in men than in wom-
en because women develop birth defects more 
often-the presence of valves in the posterior 
portion of the urethra posterior valve syn-
drome). They can also develop underdevelop-
ment of the muscles inside the ureters, reflux 
of urine from the bladder to the kidneys, a 
blockage in the kidneys, bladder or urethra or 
the presence of kidney cysts.

The most important detection method is the 
additional ultrasounds performed during preg-
nancy, wich allow monitoring the evolution of 
the disease in the fetus. Mild hydronephrosis 
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may disappear after birth. However, if the form 
of the disease is severe, the probability of its 
extinction is rare.

resuLTs
Mean age of patients was 45.15+/- 2,12 

years, 78,13% being diagnosed with unilateral 
ureteral obstruction  and 21,88% with bilateral 
ureteral obstruction, all with a degree of tubu-
lar damage.

CONCLusIONs
Obstruction of the urinary tract can occur 

anywhere between the collecting duct and the 

urethral meatus. Hydronephrosis occurs when 
a kidney has an excess of fluid duet o a backup 
of urine, often caused by an obstruction in 
the upper part of the urinary tract.There are 
two types of ureteral obstruction: unilateral 
and bilateral, both going with tubular dys-
function.

Women are most affected because they may 
develop congenital obstructive uropathy more 
often.The most affected age category is 40 -49 
years.

CONfLICT Of INTeresT
None

fig. 1. Frequency of hydronephrosis

fig. 2. Age categories most affected
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